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(1) tends to spatially mix the two species, and when this reaction occurs simultaneously with spinodal decomposition, the phase separation process evolves into a steadystate pattern in which the demixing thermodynamic and mixing reactive processes balance. Understanding how these two competing processes give rise to pattern selection may have significant industrial importance in controlling the morphology of phase-separating materials [1] .
The theoretical understanding of spinodal decomposition in binary mixtures is based mainly on the CahnHilliard theory [2 -4] , which is readily modified to include reactions [1,5]: Here P is the local coarse-grained concentration of species A, A is the mobility of species A, I'i and I'z are the forward and backward reaction rates, respectively, and I" IP) is the Ginzburg-Landau-Wilson free energy functional, taken as the sum of the bulk free energy and the usual square-gradient approximation to the interfacial free energy [3] . A [9] . Thus the energy difference is a measure of inverse domain size, since R t For p". = 0, we find an "effective" exponent n = 0.22 + 0.03, consistent with previous MC studies [10, 11] In other systems where labyrinthine or lamellar morphologies are observed, typically one can identify a longrange repulsive force between like species that competes with a shorter-range, attractive interaction.
In these systems, a balance between the two interactions produces stable, periodic structures. Magnetic films [13] , ceramic compounds [14] , dipolar fluids [15] , amphiphilic monolayers [16] , type I superconductors, and, in particular, block copolymers [17] , all exhibit patterns similar to those observed here and in Ref. [1] . In fact, a phenomenological model of block copolymers [17] extends the usual time-dependent Ginzburg-Landau equation to include a long-range interaction term that describes the efFect of the finite block length on phase separation. The reactive Cahn-Hiiiiard equation of Ref. [1] has been written [18] in precisely the same form as the time-dependent Ginzburg-Landau equation for the block copolymer model of Ref. [17] ; the "block-length" parameter in the latter model plays the same role as the reaction rate. Thus the model of Ref. [17] for block copolymers, the model of Ref. [1] for a chemically reactive mixture, and presumably the model studied here are in the same universality class. It is interesting to note that the additional term in the block copolymer equation that describes the restriction of the finite block length on phase separation arises from an additional long-range force term in the free energy functional. Consequently, the efFect of chemical reactions on a phase-separating binary mixture is similar to the efFect of a long-range re- pulsive interaction between like species. Both compete with the thermodynamic unmixing process by tending to mix the system, and both give rise to novel, steady-state behavior where the characteristic domain size scales as a power law with the parameter describing the "strength" of the competing process.
One might also ask whether the reactions can be viewed as infinite-distance, temperature-independent exchanges since, on average, for every A that becomes a B, there is a B that becomes an A. To this end we repeated the simulations described above with random exchanges of any two molecules in the system [19] , rather Chan random reactions, accompanying the local temperaturedependent Kawasaki dynamics. We found no discernable difFerences between these simulations and those described [18] . This results in a simple shifting of the linear and quadratic terms in the bulk free energy, again suggesting a mere temperature shift, with no novel pattern formation.
A related model which has attracted some attention [20] [4] T.M. Rogers, K.R. Elder, and R.C. Desai, Phys. Rev. B 87, 9638 (1988) , and references therein.
[5] The model proposed in [1] was solved analytically in the limit of infinite-component order parameter in S.C. Glotzer and A. Coniglio (to be published).
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